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(54) IMAGE-FORMING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high level of 
image gradations even when an operation speed is high 
by generating by an image modulation signal-generating 
means an image modulation signal which is modulated in 
pulse width on the basis of a pulse and a clock 
generated by an analog delay means, and mounting to a 
one-chip integrated circuit. 

SOLUTION: An analog delay part 1 6 generates a delay 
signal nearly inversely proportional to data expressing 
gradations, and delays by a desired phase based on the 
delay signal a clock signal CLK from the outside, or a 
signal or its inverted or backward signal of one pulse X0 
among a plurality of pulses of different phases generated 
by a PLL circuit 1. A pulse width generate part 18 
generates a pulse width signal on the basis of the pulse 
and clock signal CLK generated by the analog delay part 
1 6, outputs the pulse width signal to a PWM (image 
modulation signal) generate part to generate an image 
modulation signal. These circuits are mounted to a one- 
chip integrated circuit. 
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multiple-value image data expressing gradation, and to scan said optical output to a rotation 
photo conductor, It has a scan photodetection means to detect the scan light from said scan 
means in a position to said rotation photo conductor. In the image formation equipment which 
forms the electrostatic latent image according to said digital multiple-value image data to the 
predetermined timing based on the detecting signal from said scan photodetection means, and 
forms the image according to said electrostatic latent image in a record medium The clock 
generation section which generates the clock signal used as the criteria which synchronized with 
the detecting signal from said scan photodetection means, A digital delay means to generate the 
multiplying clock signal with which it synchronized with the clock signal used as criteria, and 
multiplying of the frequency was carried out, and to generate two or more predetermined pulses 
which carried out phase delay from the generated multiplying clock signal, A pulse selection 
means to choose one pulse in two or more pulses from which said phase differs based on said 
clock signal and the high-order-bit signal of the digital multiple-value image data which was able 
to take the synchronization, An analog delay means to delay the pulse which generated the delay 
signal based on the lower bit signal of said digital multiple-value image data, and was chosen with 
said pulse selection means with a desired phase based on said delay signal, An image 
modulating-signal generation means to generate the image modulating signal by which Pulse 
Density Modulation was carried out based on the pulse generated with said analog delay means 
and one pulse in two or more pulses generated by said digital delay means Image formation 
equipment characterized by being mounted in the integrated circuit of one chip. 
[Claim 4] A scan means to drive the optical output of semiconductor laser with the image 
modulating signal by which Pulse Density Modulation was carried out based on the digital 
multiple-value image data expressing gradation, and to scan said optical output to a rotation 
photo conductor, It has a scan photodetection means to detect the scan light from said scan 
means in a position to said rotation photo conductor. In the image formation equipment which 
forms the electrostatic latent image according to said digital multiple-value image data to the 
predetermined timing based on the detecting signal from said scan photodetection means, and 
forms the image according to said electrostatic latent image in a record medium The clock 
generation section which generates the clock signal used as the criteria which synchronized with 
the detecting signal from said scan photodetection means, A digital delay means to generate the 
multiplying clock signal with which it synchronized with the clock signal used as criteria, and 
multiplying of the frequency was carried out, and to generate two or more predetermined pulses 
which carried out phase delay from the generated multiplying clock signal, A pulse selection 
means to choose one pulse in two or more pulses from which said phase differs based on the 
high-ordei^bit signal of digital multiple-value image data, An analog delay means to delay the 
pulse which generated the delay signal based on the lower bit signal of digital multiple-value 
image data, and was chosen with said pulse selection means with a desired phase based on said 
delay signal. An image modulating-signal generation means to generate the image modulating 
signal by which Pulse Density Modulation was carried out based on the pulse generated with said 
analog delay means, and one pulse in two or more pulses generated by said digital delay means, 
The error amplifier which compares the light-receiving signal and reference signal which 
detected the optical output of said semiconductor laser by the photo detector, and controls the 
optical output of said semiconductor laser, Image formation equipment with which the 
semiconductor laser mechanical component which drives semiconductor laser by the desired 
optical output according to the semiconductor laser drive current acquired from said error 
amplifier is characterized by being mounted in the integrated circuit of one chip. 
[Claim 5] It is image formation equipment characterized by said clock generation section having 
a phase-locked loop circuit and the synchronization pulse generation section of N individual (N is 
the natural number) in image formation equipment given in any 1 term of claim 1 thru/or claim 4. 
[Claim 6] It is image formation equipment characterized by constituting said integrated circuit 
using a bipolar transistor in image formation equipment given in any 1 term of claim 1 thru/or 
claim 4. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A scan means to drive the optical output of semiconductor laser with the image 
modulating signal by which Pulse Density Modulation was carried out based on the digital 
multiple-value image data expressing gradation, and to scan said optical output to a rotation 
photo conductor. It has a scan photodetection means to detect the scan light from said scan 
means in a position to said rotation photo conductor. In the image formation equipment which 
forms the electrostatic latent image according to said digital multiple-value image data to the 
predetermined timing based on the detecting signal from said scan photodetection means, and 
forms the image according to said electrostatic latent image in a record medium The clock 
generation section which generates the clock signal used as the criteria which synchronized with 
the detecting signal from said scan photodetection means, An analog delay means to delay the 
normal rotation or the reversal signal of a clock signal which generates the delay signal which 
carries out an abbreviation inverse proportion to digital multiple-value image data, and serves as 
criteria with a desired phase based on said delay signal, Image formation equipment with which 
an image modulating-signal generation means to generate the image modulating signal by which 
pulse width modulation was carried out based on the pulse generated with said analog delay 
means and said clock signal is characterized by being mounted in the integrated circuit of one 
chip. 

[Claim 2] A scan means to drive the optical output of semiconductor laser with the image 
modulating signal by which Pulse Density Modulation was carried out based on the digital 
multiple-value image data expressing gradation, and to scan said optical output to a rotation 
photo conductor, It has a scan photodetection means to detect the scan light from said scan 
means in a position to said rotation photo conductor. In the image formation equipment which 
forms the electrostatic latent image according to said digital multiple-value image data to the 
predetermined timing based on the detecting signal from said scan photodetection means, and 
forms the image according to said electrostatic latent image in a record medium The clock 
generation section which generates the clock signal used as the criteria which synchronized with 
the detecting signal from said scan photodetection means, An analog delay means to delay the 
normal rotation or the reversal signal of a clock signal which generates the delay signal which 
carries out an abbreviation inverse proportion to digital multiple-value image data, and serves as 
criteria with a desired phase based on said delay signal, An image modulating-signal generation 
means to generate the image modulating signal by which Pulse Density Modulation was carried 
out based on the pulse generated with said analog delay means, and said clock signal. The error 
amplifier which compares the light-receiving signal and reference signal which detected the 
optical output of said semiconductor laser by the photo detector, and controls the optical output 
of said semiconductor laser, Image formation equipment with which the semiconductor laser 
mechanical component which drives semiconductor laser by the desired optical output according 
to the semiconductor laser drive current acquired from said error amplifier is characterized by 
being mounted in the integrated circuit of one chip. 

[Claim 3] A scan means to drive the optical output of semiconductor laser with the image 
modulating signal by which Pulse Density Modulation was carried out based on the digital 
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ri, (2 7 (e), (f >te*i-j:5fc % mMT-e&jtismm 

SMATO^-Cfct), X0'*XOD+*X0«X0 

D, -t-fc;fc>t>aWu H7( g )|:,Tti9lc > T/2MM 

»c»iS-t-5«8Eai*Sr I c t U ^<Dtf— ^mStfttSrN 
X I r e f U ^AMPgg2 3^*5V>T, aaEUB* 
I c fc»«g-S-ifc5a£*«fcl r e f fc£*fc&LT, 
«K»2 i<D«K*«r*j£r5«»l i SrWt^o w 

8 btZ*m&Ka<Dm&ffl&<»¥-&m& IreftW 
I i tt„ iIiP$fflAT = T/8 <fc 5 *-»J» 

£*t£ 0 ijg«AT = T/(2N)i:iWr 

a^^/v^x o <D¥ft<Dmmr/ 2 <D^mft<Dmmx. 50 
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©JWStbfcgJg^/i^^(515i««t^/^ I i 

[0 0 3 2] 0 8 ttSS 1 <^5ii£»J»a8E*jS;eB 1 9 a £ 

MS:/TtSf<b5 B B8<O0B<o»f£&Ripi-r5o HI 8 
(OEJB-ef± % Q16, Q17, Q18, &£T*R0XM 
j&£tiZ>WSm\z.£*), Jljgfigrttr^-rsmSt I i 

JBgi-^o A^}^tt^)XyV^X 0, *X0f2. Ql, Q2 

T:flfi*StL5^^— K^firlsI&SJ.fctfQ 1 9, Q2 0 

qi, Q2T*«j*$na^>rM---KA#iHiBoa3^fi. 

^^l-/h£^M^-T?fe£cr>-Tr v Q3, Q4, R3, R4 
5 0 Q5, Q6, Q7, Q8, Q9, QlOtM^ 

ai:t5t, a = *X0'X0D + X0'*X0DTl) 
9 > ^OSSSffl* IcttQU, Q 1 2 xmi&$inZ>J3 
EB^iORlESttT, Q14, Rit« 
j£3*L*S9«SEl r e f bit&ZtlZ> 0 ^<Ott&&X 

fctdct fj, I c tS^mSS I r e f t^ifcg^tL, *-<D 
tB^d:Qi5, R0T*/*3*u5«»Ei:fea. 
Q15, Q16, Q17, QlSXffi&ZtlZmffim 
tt. ^^Set^^tt^tLRO^feSr tldiO, -t 

^oTV^o o£*K Q15, R0^«jS$ix3«SLtt 

ite$m&tl% 0 ::t\ Q13, R2TM^tl5t 
%tm<DWL%t$: I r e f <DNfe t *f 5 t . ffl^^ct 9 
«J£WfBB AT = T/(2N)t 45«^ X 0 Djo<t 
t>'*X0DS:}#5^H^5o «^Ht. N = 4(Df^ 

Rl :R2=4 : 1, Ql 3 <D^ ]) T V T 2 * 
(^^ -yfffiffi : Q 1 4^x!)777^^(x^ ^® 
®) = 4 : U45<t5 l-S^-Ttttf, 4 X I r e f 
5SSE4:Q13, R2-Tf«*Six5*atWcEWcjlE"t" 
Ct^-SI|g-cfe5(7) T% »Ji^BBAT = T/8 % o^O 

[0033] rr-c% mmmbmm^^r^mMi 

XO^W l/^KOe, Q2 1, Q2 2T«j*$^5li 
fth7^^(OQ2 2«:^7t^oT*5»9, -^Ofem 
ttT, Q2 2|c*tL^-<*-— Kftffi4oTV^5Q2 
tt^-^T*S) ^ SSS* 5 SlttbTV^^V> 0 X 0 d*'^ l^^;KO 

Q2 2lc«8(t*8lix*&ft5d^ Q20 



11 

^^-S«BB**S**ifOlF^*^fc5fc«>, Q2 
2lcjStL5«SE, 1-ftfc>*> I i tt, #£$#<E>^ffcS{£ 

[0034] 09 diH 8 tc^-riUKOgffi^co^ffite* 
@S«*S:*i-BlT&5a 0 9<D^ffi[o]&gfC;fc^T, X 
0, *X0 b LT01 0 (a)jC^-fi 5 A*"*- 
X 0 1"</W( * XO^p^- l/^</u) £ & 0 

T^^M(@10(a)|:, :^)«i^®T*/Tt), 10 

*v a— kq i icm^ i asaEtts— *v kq 2 

J \s^jufrb*&is^MzL/£Zb£\z-tt:tiai o (a) 
; ^fiC t *V KQ 2 <Of*jS&JgfciR i: (DtiffeWtC 

^■xo, *xotc^Lr, mi 0 (b)ic^i-j: otzmm 

fc««ftl(=l i)irOBi«tt*©<t5^ft5o 

[0035] -rt£t>ib s -f&^mm&c mtmtii&A 

V x SSIESrI. JEJfem^raSr t ir-f-6i:, m#Qtt. Q 

=c-Av=i.ttit>ntm5 0 r*La>e>, * 

[0 0 3 6] ±*Lfc«OiS3S^raAT = T/8, o£ 
WfBBfcili£»J»«flE I i ( i = 8) i^)B8«fl, 
[0 0 3 7] 

[$C4] r/8 =K/ I 8 + A r 

[0 0 3 8] --T\ tttmMs K I8tt 

r/8isnsr*j»i-5a®»j»*ssi i<i = 8)-cfc 

Arfii^Itl^i[tt^ 0 H3«K, I 16Srt/ 
8+ r/1 6«ttSr»JW-r5iBK»J»««l i(i = i 
6)£U I 3 25rr/8+r/3 2i^SWt^I 
«SJ»«flt I i(i=32)tU I64?rr/8+r/ 40 
6 4 «*tSr»J»-r5iiJ£»J»«St I i(i=64)tU 
I 1285rr/8 + r/128 gtLSr»J^J-r-5il5i*J» 
I i(i=12 8)iU I 2 5 6^r/8 + r/2 

5 6iBttSr«gfli-t-siBjicaffmaEi i(i=2 5 6)tt 

[0 0 3 9] 

[»5] r/8+t/l6=K/I16+Ar 
t/8+t/32 = K/ I 3 2 + A r 

r/8+i/64 =K/ I 6 4 + A r 50 
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r/8+r/l2 8=K/I 1 2 8 + A r 
r/8+t/2 5 6= K/ I 2 5 6 + A r 

[0040] *«-r*t«, m i (o»ttso»m8s^sB i 
9 a i^^t, mmmmtwmmmmtiLi iUAn)i 

[0 0 4 1] 

[I&6] r/8+r/An= K/ I A n + A t 

[0 0 4 2] |B 2 «OgJ£SiJ»«8(E^J«S5 19b 

7 t mmcom^rf^ U5 Mot^6 0 */c 12 
<ojSssu wesK^ffl 19b §r^>r * - 5 h 9 ^ s** * 

*X?fll^Ufc»^<Oftfl:tt*|HlK0«t>B8 fcg|«tf>fc<Dlc 
t5rt^ N r<D»&t>. ilffiWPBBi: 
I j fcO§8«tt, »4, #5, $6i:iot^^P)ti 

[0043] n«a»is«ai 

®S!l»«8lt*JBiS;gB Had, fc5SSa^$||»$tbTV> 

1 9 b te, Mi osisnmiK^AA 19a^I 
^5S5£fl:^S«J»$tbXVN5m«t r j (j * i)&±jfct 

[0 0 4 4] f Lt, iBSfteJ»«ftHttU8B2 0« % ^ 

i©ii«*y»««i i m2<Dmmwwm$ti j 
m#<i i-i j )twmT-9mm*w&tz>7*<-*) 

**:v^sr*«f s»K««t) 1 n ^um-rs <t 5 (-^ 

[00 4 5] JMfctfHc, % 1 0SjS©J«JS5g*^;gB 1 9 

a JC*5V^Tr/8attSr^"t-5«SEl 8 ( i = 8 ) S:^ 

fifcu ^ 2 (oiisj«ifi^a i 9 b ic^vnt 

3 r/l 6ign«r£/£i-smflfcl 1 6( j =1 6)£r£j5£ 

ISISI n§r I 8^iT>*I 1 6£ffi^T^tiW-5 
^i:^x#S 0 
[0 0 4 6] 

[^7] I n = 2- I 8- I 1 6/ {(3 2 (1 8- I 1 
6)/An+2 -116)} 

[0 0 4 7] £fc. 01 itt9K*Mm3E3tttlgfi2 o 

^tBtfcSo 01 iSr#BR-T5 4:, 9j£ftMM8eilE 
tti^2 0«:, 1ri?*jl,T—*(m?L\Z, D3-D0)£D 
/A^-T^D/A^[e3^3 It, I i b I j £>5S^ 
fe*SrD/A*«liggS3 U>?>(OD/ASM*AnlC 
J:o-C«»-r5»JligiS3 2 irfciiJfllrtStt'CV^. 
[ 0 0 4 8 ] m 1 1 cD«|?[HlSg 3 2 (Difctt^o^Tfft^ 

-rao 011 ^^-r £ 5 m^assr^tb^en i o , i 

1, 12, In, In'iU ,ID0, IDl, ID 
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2, iD3t*tsi^^?,i uzm&ztizn 
m*tz^b-t% 0 Q3o, Q3 ix'mf&£ftz>mm®& 

<Ds<— ^<D*3U Q3 4, Q 3 5T*1SeSc£*L 
^^^^-n!7[oI^S§r^LT x Q32, Q 3 3 XM 

o, Q3 ixffif&&nzmm\m&izffitizmMitbQ3 

2, Q3 3^«j*Stt5M»SKiciSltn5«8Eil:ttlRli: 
"CfeSo rcor^lCiJ9 x I n + I n'= I 2, In: 
I n' = I 0 : < I 1 - I 0)te%M&jX:fcmfrft. t<D 

[0 04 9] 

[$:8] I n = I 0 • I 2/ I 1 

[0 0 5 0] .«7*5<tl|ca8lJl*5V^. 
10=18 
12=2116 
11=2116 
A I — I 8 — I 16 

fc -r 5 £ , nil tc^i-iHiK«^^ &ty%k7 \z.7jk-rwm 

WMl nSr^^ar^^pTtBir/i^o HI l l tc^tHI 20 
Sg^^fcO^Hh IDO, IDl, ID2, ID3 T*^*t" 
i»^^f^J:0Q3O, Q3 lT-fli/&£*L5^i&[H] 

ss> Q32, Q3 3xm^th^m^^ -r-<xm 

^f^^;uf-^(OTfi^ h^-^CCTx.^ DO, 
Dl, D2, D3)lCf£V\ & Ks/ hSfCiljSSSri^iS 

^mk£i£z>^bfr-z\mx3bz>mj&&n%ixzz> 0 mi 
i\^-r\B]^mx^ is, ii 6(D^ti?:ti<D$mm. 

SftS^fe&U IDO, IDl, ID2, ID3tv^t4 
Vy Ymj&nmh^ y^\z£ *) l Ky bfofc»9 8 tf 2/ 30 
hKlli(2 5 6PgP)^m$rtT^5«^J(D0-D3O 

x i?*^— * tUct* <^^{?ij) £^ b 

[0 0 5 1] £fc. 012 ri«S££B 2 5 Sr^W ^ h 

v * xffi& LfcAffw^iHi^j *^-rmx&> 5 0 

012 Sr#Rg-T5 1 , SSSSB 2 5 ^figj^m^^^^ 

w&m%Li ntmn. wtucj;^ #j;U;fx 

0, *X0£ N r^a^ttStl n^CfcSSa^T-t- 40 
n^il*££i*- x XOD, *X0D^«J:9{:M 

[0052] j^±(oj:9f^ mmzm^L-fz 

✓vUJXcD 5 l oco^yP^ (#J*_f2X 0 & if) )6DIE£s 
tKttRteftf^ ±IBgjgft^l nlcS<5#BffM^ 
fizlffiT'SJS^^r^T^n^gjggBi 6 T^n^g^ 

sei 6x^f&zntcs<sisxkiftmm*m%-kKm^^x 50 
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±fer^-n^g}£^i 6 £;fflV^::<>:T\ HIT 

[0053] mis n*&w<Ds<si-*^m\m&$:Mm 
Mf$&i$:^-fmx'hz> 0 mi 3m 1 h*yh&> 

/c«9 8 ¥y hmm(2 5 6Pg^)tB^^^i:^5^^ 
fl^/S^u y?mf&m&^£ftX^Z> Q £fc. Ell 3^ 

^^/c^tejg^tt:^^^T«^^tt5 plliei 
ssscd:, ffiH-L^P&^nrv^o fix, si3tc^^ 

Sjgfi$iJ^17, 7c/4g5§-3 n/8mm±^ 
^*5 2, Lfefgv-^ K*B5 3, Rf£*@->7h^5 4 

pwmm5 6, mm&mmus 7^ mi(D^^ 

^£/£^l Sl^SLTV^o ft**. l£l4<DT^n^S 
1 6(D«^JJCi5VNT, g^fi®JffiJ@^»tUa5 2 0 
*5£t>*ig5£gfl2 5 KlSS^ mi SOLEftv/ 
7h±gB5 3, Rfetav^ b£B5 4^rt«$ttT^5o 
[0 054] @1 3^*5V>X, 5fc-t\ 1 5<Df& 

3S£r^H-„ 1 5<£>£i3;>3$:LPWMi, R 

PWMltt^t, LPWM1, RPWMlli, ft*£> 

[0 0 5 5] 

[$C9] LPWM1==LD6«LD5'*X1 + LD6- 
*LD5'*X0 + *LD6'LD5'X3 + *LD6»* 
LD5 *X2 

RPWM1 =RD6'RD5-*XHRD6'* RD 5 • 
*X 0 + * RD 6 RD 5 X 3 + *RD 6 •* RD 5 • * 
X 2 

[005 6] LD5^RD5/i^T^SWf 
-^(Lte)^— ^, RC&)^— ^)fl v 01 4l^£n 

7 y^^f — ^, R(^)^2/^-^)^J:^ N ft* 
[0 0 5 7] 

[IS10] LD6=M'(P-D6 + *P'*D6) + *M- 
(D7-D6 + *D7'*D6) 

LD 5 =M-(P-D 5 + *P-*D5)+*M«(D7'D5 
+ *D7'*D5) 

LD4=M'(P'D4 + *P'*D4)+*M'(D7-D4 
+ *D7-*D4) 

LD 3 =M-(P - D 3 + *P-*D3) + *M-(*D7* 
(D6H-D5)*D4) 

LD 2 =M- (P -D 2 + *P-*D2) + *M-(*D7-* 
(D6+D5)-*D4) 

LD 1 =M-(P - D 1 + *P-*D1)+*M-(*D7-* 



(9) 
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(D64-D5)*D4) 

LD 0 =M* (P'D0 + *P-*D0)4-*M-(*D7-* 
(D 6 4- D 5) ■ *D4) 

RD 6 =M- (P D 6 + *P*D6)+*M-(D3D2 
4- *D 3 • *D 2) 

RD5=M(PD5 + * P*D5)+*M-(D3D1 
4- *D 3 -*D 1) 

RD 4 =M- (P D4 + *P-*D4)+*M-(D3-D0 
+ *D3 *D0) 

RD3=M-(P-D3 + * P*D3)+*M(*D3* 10 
(D2 + D 1)*D0) 

RD2=M-(P D2 + * P-*D2) + *M(*D3 * 
(D2+D1)-*D0) 

RD 1 =M(P - D 14-*P*D1)+*M-(*D3* 
(D2+D l)*DO) 

RD0=M(PD0 + * P-*D0)+*M-(*D3 * 
(D 2 + D l)*DO) 

L 0 N=M- P'D7 + *M-D7-D6'D5-D4 

R0N = M- *P-D74-*M'D3-D2-D1-D0 

RP O S =M-P+*M-D3 20 

L P 0 S =M- P4 *MD 7 

[0 0 5 8] r^T\ Mtt^~ K«J 9 Ptt*° 



5^^~Kt^5o ^fc, LD6-LD5^*X1 

&m 1 4 t-Tjvn 

[0 0 5 9] 7u/4lM-3 7t/8iiStl/^^5 2T 
tt, t^^l5HLPWMl, RPWMl^AAt 
7^LD4, RD4tOBT, &5CO«*Srfr 
4V\ L«, Rpts^fcB^i-^o 

[0 0 6 0] 

[3&11] L PU =LD4'(LPWM1^37c/8lg) 

4- * LD4 -<L PWM1 £ttc/4 3§3e£) 

Rpts=RD 4 (RPWM1 £3 7c/8g3£)4- * RD 4 

• ( R P WM 1 S: 7i / 4 5156) 
[0 0 6 1] £fc, LffitS*>:7 hgj$5 3TU El 1 0 CD 
IDO, ID1, ID2, I D 3-C^i~4 \f y hffi&<D 
HSb^^ y^\^tl^:?lLD0, LD1, LD2, LD 

3 3rA2rr&;i2:K:J:»9, &5ttf>£ ? fc LTL PWM$r 

[0 0 6 2] 
[^12] 



L PWM 

= LD3'LD2'LD1 • L D 0 • ( L^Sr tc / 4 4- 1 5 • it/ 1 2 8 j§§5£) 

+ LD3-LD2-LD1- * L D 0 • ( LpuS: tc/ 4 + 1 4 - tc/1 2 8 51® 

+ LD3LD2-*LD1-LD0 '(Lpu3:tc/4 + 1 3 - tc/1 2 8gl) 



+ *LD3'*LD2-LD1 • * L D 0 • (LptsSr tc/4 + 2 • tc/ 1 28g 



^tRPWM^ffit5 a 
[0 0 6 4] 
[»13] 



H-*LD3-*LD2-*LD1'LD0-(Lpu£:7c/4 + I-tc/1 2 8g 
+ *LD3'*LD2-*LD1>* LDO • (LitsS: tc/4 + O • rc/1 2 8 

»iS) 

[0 0 6 3] fc*5, ±1B5£«K jft^T«t>LTV^Stt5> 

5 e EWtfc:, h95 5 4tU ^(OJ: pfdL^ 

RPWM 

= RD3-RD2'RD1'RD0'(R^ji/4+1 5-te/I 2 8 gjffi) 
+ RD 3 - RD 2'RD1-*RD 0 • ( n 1 4 + 1 4 • tc / 1 2 8 gjg) 
+ RD3'RD2«*RD1 • RD 0 • (Rp^Sr tc/4 4- 1 3 -tc/1 2 8gS) 
4- 
4- 

4- * RD 3 • * RD 2RD1*RD0- (Rns$T7c/4 + 2- tc/128iS) 
+ *RD3'*RD2-*RD1'RD0 - (RpuS: n / 4 4- 1 - tc / 1 2 81) 
4- * RD 3*RD2*RD1*RD0 • (RplsS: tc/4 4- 0 • tc/ 1 2 8 

mm) 

[0065] ±HBSS^±9 X Mx.tfL^>?>tt, ■ LPWM^«:J:m5o L{£ 

tc/4-»&3 7c/8ffi*9dS®tLfc^V^ 50 ft^7h^5 3, R£U3 h gfl 5 4 fCfi. EI 1 2 
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Pts, LPWMttUl 2tC^VNTCT^«X0, XODtC 
ttLftimiT^5o S/c, ttfr>7F»#Lttfr> 
7 b3$5 3 t RfltfB*>:7 h$P5 4 t<D2o^f>^^tl 

xv>5«*tt, 01 1 ^-t-i§is*»j»«sEjKaa 2 o 

^*5V^TD/A«Jftl5ig5t>WJ|IiiKt>+»Wii^»f^L 
[0 0 6 6] *fc, B13 fc»V*t\ iEKMHm 1 7 

Stt(04«c^-fct g i oaX«H«P«fK^I:A i 

9 a tm2<Dmmmmn,%L£.&m 9 b t<o2-o<D^\ 

r/8»tL(7t/4fi:*satt)Sr*fiEi-sm8Ei 8^ffil» 

Stl, <> 5 If *>*/Mc:*5^T. ^J^ti, 3r/l6 
Itl(3 K/8ffi*Biin)fir*rt-r5«»I 1 6tfMtt)£ 

[0 0 6 7] El 1 3 K;fcV>T. ii&SHaEffi 5 7 

tctt. P WMSr^t^S*^ n y ^ i: x 2 ^AA 

f ^lS$:S(j-/cD C L K^t^o £fc. PWM 
3ee£SB5 6^tt, aVw*«&> Ky hOfci»*5j:t)c*JSg(Z> 

t-5{^ftj#pm^Tfc£Posm^£mi ot^-tlp 

OS, RPOStt^tt, LPOS, RPOSWtl 
Sf^Jlfct, f^S:PWMOUTi:t5t*, #C5fetf> 
[0 0 6 8] 

IS14] PWMOUT = DCLK'(*LPWM-LP 
OS + LPWM-* L POS + LON) + *DCLK-(* 
RPWM'RPOS + RPWM-* RPOS + RON) 

[0069] z<D£oftmf$Lk'rz>z.b\z:±*) > 1 Ks> 

[0 0 7 0] 01 3l£:Jb^T, W^lgggff 5 8 

PWM^figgBS 6CD&b^lPWMOUTOU^</Vf8 

5LDOFF4^&fr-r«.r.fclcJ:!K »«LDjR*r« 
Sg. »MLD»^«IB44f*f«iD-rar:fc*-c#5 0 
[0 0 7 1] £f C> fffi^E— Kf$, ±3B*(ttl 0)tf)f£ 

9lcflEv\ a&o ftofc^^itf-^ t ltd 

7, D6, D5, D4, mi$<D K 5/ h ^S^(DI®7 
*— ^ t LTD 3, D2, Dl, D 0 Sr^S h-ftl&. 
m%<D h'y h<DtE¥ft&£X*£¥fttX^il^tiZ&3:<D K 
y hi* 9* ^r*x-e*x4 tf$, h Fgfl#<a P WM^fl^H 
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f^-t-5^y^^ffi^SilHl8S^|iaT-# 5o 
[0072] m^.\i^— 

— ^^^^-t-5^^*5V^Tt±, *y =f>©ls]|K»S: 

So 

[0 0 7 3] AfW&fclH:, #J*LtfiU§Sf^U j/^^50M 
Hzt'(WW20nf» > K<D1 K?h£fe 

D 8 \f y h(2 5 6 fflD fc^Jxtt. {£i§^ 

MHzTfc^^ 1 KyhS*:9«B"CW:i0n9t 
9 ii^e— KNW Ky h 4 tfy Ml 6®)^ 

k #"C# 6 mMM^Tt So 

[0074] ai5fi, 5^/u^«aewg 

S§ (t* >^ /wli + r -t- * ^g5£**tc i: a P WMfl 
^) S & lc«^«^E|b«B 6 o , KSftWM 6 1* 
W*U i^y^*«0ttlc*BMfc< I C>ft) L/c^& 
^>«j*WSr*i-H"C*)5o Ell 5|c*iv^t, 

30 ^Tfe^^Sgid^ 6 0 a. ^^^«4j*SB 1 8 com* P w 

MOUTKio T^^fe*^ m 7L Ht l if) L D *r 

Wai-KUlL. 5^PD(Dffl**SSiRPDT§ 
H\ 6 1 *c33V^-c*JWS#fctt:»-*- 

5 r t \z. x *) zsytrnf-mmn e o (Dm^mm t-rzxo 

^c«tAfe*ttTV^$ 0 015 i^-tmj*§:mSKt:< i c^) 

1 5©flm *3feiS^ LD If t LTV^5 

40 ^Tt^^f LD#LED(83t^*- K)T*ott 

[0075] mi en&ytm+t Lxm^i^^- 
if Sr*jRfc-ra i^-if^u t l< n^^^^m^m 

So 0 1 6 lc*5V>T, XX^CHmftw— If) 7 113:, 

tb/c3ttr-^$rmtt-t-So Ul4tS*u*:*if— 3 U 
^^i/yX7 2*5i^>y y^vyX7 3 Sr^L 
T. [E]S5ig»$nS^y =f>^7— 7 4JcAWLT®fai 
50 $tl5o XV rfV^9— 7 4^± »9il[&3$tt/c^;tf-A 
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7 7Sr^L"C«3fe*7 8±|cB8Jt$tL5 0 fit, 

7 8 9 ittl*[Sl^gft^^-Y 5 >?Xl& 

&^-t*5 0 CtUcJ:^ ^£>3cffi£— ii:Sl$n/c 
4btt5o 4*5, Hi 6lc*5ivc, PWM^^8;SB*5 ( ttf 10 

[0076] B 1 7 ttH 1 6 & l^«(D3t*S^g^flf^ 

WSr*-*-BTNbSas % SI l 7 oftjftftlKiftwvctt* 
BJH«»Sr (*VHIJH"fe i"* (B?rH*"f ) J: t? ^ffi Ufc 

[0 0 7 7] 01 8tt*¥B#«^fcPWM^»*5«fc 
7 ^flfjStc Lfc^) OaC/p>< WKMIsie^«ldtMSr# 20 

xv^ 0 b i s fc^-rs^sr i Tr-rvmmmizmm 

J5£9$ 6 3 £ l ^ 5/ XcD*SIllK-C*^*t-5 rtia^)) 

[0 0 7 8] 4*>\ *ns,*£rii«J6 3|C*5V^T*J«S 
s [0 0 7 9] @19 Idd:, p a y ^^fifeffl 6 3 

fl^snr^s. b 1 9 <omxn, ? v y ? 6 

3(5, SSMtf rirVC0 8 2 0tti^JIStt(Dfi: 
fta*SV>tt«**aSr*W-r5ffi*BJfc«*8 0 fc, fit 

**»#8 o^baAs*tsfit*iiiSr«»UTii:aESr» 

CO (lESJ»^f|S) 82t, /D^yAfA^ys 40 
3 t Sr*LT^5 0 

[0 0 8 0] r rX\ n— s<X7 4/U* 8 1 IcBl> 7^ 

x&i&m-tzzk&xzzo 

[0081] £/c, y'vy^^^suTs^ VS 3fiftg 

^-cfo^o /o^7^y/ufAV^8 3(D^j^it 



001-18445 

20 

[0 0 8 2] 

[«1 5] f r = f 0/N 

[0 0 8 3] r^-C\ Nteffigit (N = 1, 2, 3 • • 

• • •) 4^t\ f OtiS^tf rOJU&m^s/ 
XT*^k$-fr5^t^pIggx*fe^o *T4t?*>, B19© 
«/fc«tt, VCO8 2k$Ltett&&8 0t<Dffi\C7'tiy 

* 5, ^ f 0 ££/&-T5 r k 5 0 

[0 0 8 4] *fc, fitttlttftS8 O^«fiE^J»0 8JC*5 
5 0 B2 0tcft, VCO8 2Ofl|^;0!|d^$ttTVN5o 

mmmi 1, i 2^j:5^mT^^fc^$tL5o 

rO^fyq^l/- ^ttitjilfcOfctf), Q3, Q4T' 

?w?<DMmn, m2o<D£o\cffij&'tz>k^ 
^xi>mmm&ftxtt.m* 2 5 omvggtfe^ cm 

^0y*.fcf5V^>3. 3Vgg) £Jfcl|&LT#Jl/l 0U 
9 > ^A^— *-e%x. S tl/100 UT k 4 

[0 0 8 5] £6>tC N 8l9©i««©^Py^tfiS 
6 3TU **3tE3S«.(***«ffl*a) 36»fe»fe*Lfc 
7k¥!^m-J§-£ VCO8 2 3ii^(DjlK^igm^D f 

f 0 Sr^-r^ r t ^ J: <9 t#f>tb5 f r fc Ci§i6gc<0 
[0 0 8 6] */c. 122 licit, ^n^t^6 3(D 

teO«^Md s **ttTV>5 0 H2i©i^«tftt > mi 

9 0*J««IC» L x UttOHJH^yW^^gB 8 4-1, 
8 4-2, •-•2PKrt&*k #Hffl^^^gB8 4- 
1, 84-2, --{Z.^ VC0 8 2^0«S:iHI 
^Py^f O^AAU &mM'<Sl'X4L!&&8 4 

-1, 84-2, *¥ra«im#i f zK^Pffl 



21 

4-1, 84-2, &mtt£%?uy?m 

[0 0 8 7] £fc, 02 2tt^n ;y^£fig*fl6 3«2 

fr«^i$r^-riaT-*>^. 02 2iz&ffi&(Dfr}t>, 2 m 

(OmM^^^E^^S 4-1, 8 4 -2^fc5^&(CO 
^T^£*i/r^£ 0 H2 2tc^J:9^ > ^fl^— If 
^2fij£*_hfo5i§^ tft^tUD^fcl'—'FX 
raffl«*l, 2^t#^tt, *¥^lffl{f^l, 2{C^O 
lfc*Lfc»£ a ^ ^ (^^ £ ft 3 ^ n * ^ ff c K 

1, CK2^^^tL^$tt5^, ^^^tdlt 

2 1, 02 20«/&t Ki^S^SlHlSS 
[0 0 8 8] /jr^ 0 2 2<D0ijT-d:, ^^MtU— IfttT 

[oo89] rtDj;5^, *&w<Dmis>mi&mwn. m 

£ &5 * u jEte t L < ttS^m^-$r®MfI^ 

m m(DtiLfex~mm 5 r +■ * ^issi^g ^ , 

7 + p ^iBJi $ ttfc^Vv;* t * n 5/ * «-!§- 1 

[0 0 9 0] **KOW«^3eett, FBsBSrSc 



(12) ^^2 00 1 - 1 8 4 4 5 

22 

v<o%&t>*mm^&mmmmnb. wmm^n&*)% 
htit^m^—^mmmm^x r> mmcoytmjjx^m 
t^u-^^mm-r^^m^-^mmubtK x + v* 

[0091] ^fc. **w<oiBttyg*saitt % vm*m 
*m**0(a83te»ji3fe3ei-s*aE#»fc. ess 

s/^fs-g-Sr^i-^^n yfZLfSLU b, mmbteZfv 
&\^tz.&m<Ds<sux&^&^%^is#/umm^$kb, ? 
^(Dloo^v^^agtR-ra^/i^^^^^:. ^i^^ 

7Tvy&m^&x±&&tLtcs</i'*bTi/*/i>mj£3i 

40 mtSivX^Z n fc $r^® t LTVn^o 

[0092] rco<t9l-. *«WOWIfc«j«3S|tH:, 

50 *5S7fe^m^s^b^mm^^fflL/cS2pt^ 



(13) 

23 

fc, xv^u^fifili&x— ^co±fefcf y Kg-^-^So* 

if©/^x© 5 l otfV^W*. fc icS'^v^T^/'U^. 
SrftJSH-SlSiUStlSBfc. tSigif^J: 9 ^fenfc^ 

igtb-ra^^i-— ifigiiiast^, if y^iigHS 

[00 9 3] *fc, *^BJOB^fiS;^@tt. ±12^ o 20 

[00 9 4] *fc. *^WcDM£ffM£l»tt. ±12**1 

[0 0 9 5] ret *S§91-m, 
-7-n ymM\°}f& i> L < fiitiig Tt d ^iSSIsIK fc 7* *?9 

-§-fc mm Vtc? d ^ Sr^jsfe-rs * n 5, ;7£/&gB fc 
✓MsK— 7 h^Vv'.x^Srffli^Tt if •y7'<DMm\sl1&b 

[0 0 9 6] 

[112] 0 1 OXyW^<i^Pg«<Oi6f^(0«tBS^IftBJ-t- 

[03] @l <0^<^^ts^^|gB<Oil)f^oStB&5rIft^-r 
3 /c «>£> J»f- y - h -efc 5„ 

[04] T-T-nj/JijggBw-gB^^-fgi-^fc^,, 50 



1#&8 2001-18445 

24 

[0 5] » i <o&Ji«Jtt«se^n0tftj&0lfrq%-*-BI-c 
[0 6] » i Oii5£$iJ^)*BS^§BOteo«^JSr*-r 

[0 7] %\<T>wmmnM&&u<omft*w&-i r z>it 

«)<O0T-fc-5 o 

[0 8] |g i <r>W£WtoWfi&$M&'<'< 7 K7 > 
•^^T-«fiS; Lfc4§^-roSfls:fi«)^0^MSr^-r0T$) 

[09] 0 8 \z.7ttm&<omgM<o%m&tzmi&mi&k 
[010] msn&munmvF&mw-tztcibvmx'h 
[011] m^mmmmmmau^^^-^ 

* * TfllfS L^(t:W<C0gS«»JSr^:i-0-CfcS. 

[012] asSUSr^JK— 7 h7>^^-e**Lfc 
ftfrlft 0 ?§ #J £r ^i"l2i "C #> -5 „ 

[013] *3§^©^/v;*<g^tl8[E|gg$:*«<fc;( I Cit) 

t5i^cia@s( i c0K)^«j5g0ijsr^-r0t?fo 
[0i4] 01 3O0^rotb^Srift^-r5fcfeK>igx-fc 

So 

[01 5] *^lC*j(-t5^p^.<l^pio]^(c v £b 

C-fk) Lfc«^-W«fig^JS:^-r0xfca„ 
[Ell 6] giTfcUt^fc l,XMz-t£¥m>fri'— ?*%mb 

[017] 0 1 6 1 mmv>yty£&mm<Dmi$.&i&^-tm 
[018] *.¥-mmm%-&pv/M$Lf&nis£VK%:m* 

[019] ?v -y?±i&&<D—mi&m%:^-rmxibz>o 

[02 0] VCO<DMM$-^fEltfo5 0 

[02 1] y-v y?±l&U<Dfc<offif8.m&^-tmxib 

[022] *a0K<o^«^^esj^-rEixfc5„ 

[02 3] T*vy , fttii'</i'*\>g&m^-&$:Jm-r*>K. 
fcO0T-fce o 

[024] Tv*j\'^<0'<si'*m&ms}^z'ikty-tz>tc 

[02 5] ^UT.ti^lSIICTiij^copgp^a.^ff^^'tt: 
^05— 09Sr^i-0-Cfc5. 

1 PLL0K 

1 1 VCO 

1 2 #J30!S 

1 3 tiLteit&&$.ittttiLtemi8L%cit&m 

1 5 -feU^^ 







(14) 


wn 




25 




26 


1 6 




* 5 8 




1 7 




6 0 




1 8 




6 1 




19a 




7 1 




19b 




7 2 


3 y ^ u>x 


2 0 




7 3 




2 1 




7 4 




2 2 




7 5 


f 9 i/yX 


2 3 


^iAMPjjl 


7 6 




2 5 




10 7 7 




3 1 




7 8 




3 2 




6 3 




5 2 




8 0 




5 3 




8 1 




5 4 




8 2 


vco 


5 6 


PWM4«« - 


8 3 




5 7 




* 8 4 





2001-1844 




(D4.D3.D2) 



1 8 



Ps 


TTMf 






PWMOUT 








SlftS 





(Dl.DO) 




(15) 



ftffi2 001-18445 




[02] 



(b)xo 



<c) XI 
(d) X2 



(h)PWMOUT 



J 



1 



JT 



r 



[1201 



vcc 

JL 



fQ3 Q4 ] j 




GND 



[0 3] 



(•MxCLK 
(bJXO 

tc)Xl _ 
(d)X2 _ 

_ 

(b)PWMOUT 



"7+ 

A2 



F 



1 K»K 



[09] 



[El 2 3] 



©o-r 



xo- 




Or, 



(16) 



ftffi 2001-18445 



[14] 



im2 4i 



An- 



1 7 



I i 



19a 



i j 



19b 



2 0 





D/A 




ffl* 














— J 





In 



2 5 



(Z £>0MH*\ 



Co) 



(«> 



/ 60UHb \ 



3 1 



3 2 



[EI 7] 



U>xo 
(b)*X0 

/(o)XQD 
\U)*X0D 



ir 
ti 



(b)XO<*XDD 
{f)*X0-X0D 

(s)« 

NX Ic^f 



h 



if 



ji 



Jli 

-hi 



r 
i 
i 

jr 



[019] 




►CK 



(17) 



ftffl 2001-18445 



[HI 8] 



vcc 



xo. 

JXO 



1)21 Q22j^ 



Q16 



Ii 



Q17 



B3 R45 



Ii 



Q18 




ttOt 



IOD 



07 08 09 Q10 



MXIref 



GND • 



Ik Gfe B MM 



1 

j<013 
|B2 



Ic 



n Q14 



CI 



5£S 

I BO 



(a) 



XO 



*XO 



(b) I 



10] 



[02 5] 




(») 



(b> 

-1 



(c) 

C 



(18) 



1 1] 



« 

N 
Q 



□ 



2 



2 



■e- 



■e- 



-e- 



(19) 



12] 



vcc 



GND 




txo 



12 1] 



8 2 



f r. 
f T 





















vco 



S3 



i 
i 



84-1 



84-2 



►CKI 



-CK2 



(20) 



4$IH2 001-18445 



[Hi 3] 



ID 





a 


© 






m 
a 

; — 1 



csa 




(24) 



<&m 2001-18445 



1 7] 




78 







U 












[(212 2] 





CKl, CK2 



63 



CKl 



^-0 2 



CK 2 




PD1 



RPD1 



VCC 



, pal 

J 



D2 



R?D2< 



Vfffl 2 0 0 1- 



1 8 4 4 5 




F^-A(#%) 2C362 
5C074 
5C077 



AA53 AA55 AA61 BB32 BB34 
BB37 BB38 CA02 CA09 DA09 
AA12 BB03 BB04 CC01 DD07 
FF05 GG02 GG04 
LL18 LL19 NN17 NP07 PQ04 
PQ05 PQ08 PQ11 SS02 SS03 
TT02 TT03 TT06 



